Role of protein kinase C in facilitation of luteinizing hormone (LH)-releasing hormone-induced LH surges by neuropeptide Y.
In female rats, neuropeptide Y (NPY) facilitates LHRH-induced LH surges without affecting basal LH release. The signal transduction mechanisms mediating this facilitation are unknown. Here, the involvement of PKC in this process was investigated. Anterior pituitaries (APs) were removed from rats at 1400 h proestrus and perifused in vitro with M199 for 5 h. After an equilibration and baseline period, tissue received hourly 5-minute pulses of the PKC inhibitor GF109203X (GFX), 2.5 microM, followed 15 min later by a 5-minute pulse of LHRH (10(-8) M), NPY (10(-6) M), or phorbol 12-myristate 13-acetate (PMA, 50 nM), or some combination. This regimen was repeated hourly for 3 h. As shown previously, NPY had no effect on basal LH release but greatly facilitated LHRH-induced LH release. Treatment with PMA also facilitated LHRH-induced LH release, to approximately the same degree as NPY. Inhibition of PKC activity with GFX completely prevented NPY's and PMA's facilitation of LH release but did not inhibit LH release stimulated by LHRH alone. Because previous work suggested involvement of both NPY and PKC in alterations of LHRH receptor affinity or number, the in vivo effects of NPY on LHRH binding characteristics were also investigated. Although NPY treatment reliably enhanced LHRH-induced LH and FSH surges in proestrous rats, this action was not accompanied by any detectable change in the affinity or concentration of LHRH receptors in anterior pituitary cell membranes. In summary, we have found that NPY's actions are blocked by PKC inhibition, mimicked by PKC stimulation, and not associated with any overt alterations in LHRH receptor affinity or number. We conclude that PKC activation is required for NPY's facilitation of LHRH-induced LH surges, and that this mechanism likely involves PKC targets other than those which may alter LHRH receptor number or affinity.